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repeating units of (A) and (B) of formula (I). 

The ratio of the repeating unit (A) to the repeating unit (B), 
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USE - A proton conductive fuel cell is used in an electric car, 
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(57) [Abstract] 

[Problem] In addition to fact that production cost is cheap, ene 
rgy efficiency is high,the assembly of cell being easy, long-term 
maintenance is possible performance,the novel proton- 
conducting fuel cell is offered 

[Means of Solution] As solid polymeric electrolyte, it has struct 
ure, side chain - 0(C F2)3 S03 H, perfluoro sulfonic acid 
meirfcrane is used In addition, crosslinked polymer electrolyte 
which possesses irride acid of next kind ofstructure as electrode 
catalyst coating agent, is used 
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t ft 1 1 [Chemical Formula 1] 

-SO»CF:CF«CO-N-S02CF 8 CF»CO- 



H 



-SOaCF 2 CF,CO-N-COCFaCFaSO s - 



H 



- S Oj C F i C FYS Ot-N-SOaCF ,CF»S Oi- 

I 

- H 



[Claim(s)] 



S(A)fcJ:tf (B)©«y«L*tt-e«ll**;h.fc/<-7P 



(A) -(CF 2 CF*)- 

(B) — (CF2CF) — 



[Claim 1 ] Solid polymeric electrolyte, is perfluoro sulfonic aci 
d membrane which is formed with repeat unit of (A) and 
(B)which is shown in Formula ( 1 ) proton-conducting fuel cell 

[Chemical Formula 1] 
(1) 



CKCFOsSOaH 
(--T, # < 9SL#^^Jtli(A)/'(B)=l. 5-10) 



[81**2] B«tttttt9E*i|fi<. -«sa(2)Hlf* 



[Claim 2] Electrode catalyst coating agent, stated in Claim 1 
which is a crossl inked polymer electrolyte which is shown with 
General Formula (2) formula proton-conducting fuel cell 
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«t2] [Chenical Formula 2] 

-(X-N)p- (2) 
I 

Y 

(::■?, Xfi-COCF«CF2S02-, -SOjCFzCF2CO-£fcit 
-S0 2 CF 2 CF2S0 2 -; Yl$H*1Zt±2m&±<D&mm* I ptt2£U:CD 



[XMaBM&ISLiyi] 
[0001] 

[0 0 0 2) 



[lb 3] 

-(CF s CF3)*-(CFaCF).- (3) 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards prot 
on-conducting fuel cell which is used for electric car and for 
theone for thermoelectric combined supply for household etc. 

[0002] 

[Prior Art] Until recently, perfluoro sulfonic acid film which is s 
hown with general formula (3) as solid polymeric 
electrolytewhich controls performance of proton-conducting 
fuel cell, was used 

[Chemical Formula 3] 



CF 8 
I 

(OCF*CF),0(CF a ),SO s H 



±IB©/<-7DDX;l-7h>i$pa)(*q, q = 0(DtCiitq 

(a) KEITH PRATER. "THE RENAISSANCE OF THE SOLID PO 
LYMER FUEL CELL"Jounal of Power Souces, 29 (1990)23 
9-250 

(b) EUROPIAN PATENT SPECIFICATION 0289869 B1 

[0003] -}u h>&®&M®wm<D&vz$-&mTZ> 



Because among above-mentioned perfluoro sulfonic acid film, t 
hose of q=0 can makethe ion exchange capacity larger than 
those of q=l, proton-conducting fuel cell which uses thislowers 
internal electrical resistance, what can make energy efficiency 
high, is disclosed in thebelow-mentioned literature. 

(A) KEI THP RATER,"THE RENAISSANCE OF THE SOLID P 
OLYMER FUEL CELL" Jounal of Power Souces^9( 1990)239- 
250 

(B) EU ROPIAN PAT ENT Spec IF IC ATION 0289869 Bl 

[0003] There is a electrode catalyst coating agent, as element o 
f another which controls performanceof proton-conducting fuel 
cell, but those which disperse portion of high ion exchange 
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t, a«Et«<T?*4ti«)i:LT, 1WM 1-7 9 
6 9HM^$tLTl>4o 



Ub4-] 



•<Z-N)p- 
I 

Y : 



(4) 



capacity ofthe perfluoro sulfonic acid polymer which is shown 
with Fornxda (3), to nixed solvent of ( lower fatty alcohol + 
water) areusually used for this objective . Vis-a-vis this, 
crossl inked polymer electrolyte which contains irrdde acid group 
which is shown withthe general formula (4), furthermore has 
been disclosed ion exchange capacity in Japan Unexamined 
Patent Publication Hei 1 1 - 7969 as itcan make high, can rrake 
overvoltage low. 

[Chemical Forrrula4] 



{ZZV, Ztt-COCFtSOa-*fctt-SOiCF»CO- 



[0 0 0 4] L^Lfctfb, Ctl6tf)tt*tttBlCtt*a) 

(a)±E0)(3)«-e % -ft>S*M**<-e*6 Q = 



[0004] But, next kind of deficiency exists in these Prior Art . 

(A) With above-mentioned FormJa (3), perfluoro sulfonic acid 
film of q=0 which can makethe ion exchange capacity high 
copolymerizes perfluoro vinyl ether monorrer which is shown 
with tetrafluoroethyleneand Formula (5), film formation after 
doing, hydrolysis does and is produced 



Ht5] CF 2 =CFO(C F 2 ) 2 S0 2 F 



(5) 



[Chemical Forrmla 5] C F2 =CFO(C F2)2 SQ2 F (5) 



[000 5] U.S.P. 4.358, 412TfBB***trt^*9(=. [0005] As disclosed with US Patent 4,358,412, monomer of ab 

±K(5)xtfl)»fittl3\ HDUMnwtyZyQ ove-mentioned Fornxda (5) isproduced making use of chloro 

P^peu>^-*if-f K£fflUT, 3feO)Sl6lc«feyHUS pentafluoro propylene oxide whose costishigh,by 

*ttSa thefollowing reaction 
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Hb6] [Chemical Formia 6] 

CF2CI CF,C1 

I I 

FSOaCFaCOF + CF-CFj -» FSOjfCFaJsOCFCOF 



LI 



CF2C1 

FS0 2 (CF2) 2 OCFCOF 



FS0 2 (CF 2 ) 2 OCF = CF a 



[0006] CCD&ifclCfc^T, □ * hflSl^:^;? 
PP^Pt , b>m'fKSffiltSi:, U.S. 
P. 3, 560, 568, U. S. P. 4, 329. 435^fz|E® £ tiT l> £ £ 9 



[0006] At time of this reacting, when hexafluoropropylene oxi 
de whose cost is cheapis used, as stated in for example US 
Patent 3,560,568, US Patent 4,329,435 etc, perfluoro vinyl 
ether monomer is not acquired, withthe vinyl conversion step 
as description below cyclic sulfone forms. 



[fc7] 



CF; 



[Chemical Formula 7] 
CF, 



FSO2CF2COF + CF-CF2 



L I 



CF: 



FSOiCCFahOCFCOF 



FS0 8 (CFj)!OCFCOF 



CF: 



r (CF 8 ) 2 ocf 



SO: 



Therefore, perfluoro sulfonic acid filmof q=0 mist use chloro 
penta fluoro propylene oxide whose cost ishigh with 
production step with above-mentioned Formula (3), also 
production cost ofthe proton-conducting fuel cell which uses 
this film rises. 



[000 7] (b)U.S.P.3,560.568 CBftStiTlift* [0007] (B) As stated in US Patent 3,560,568 , as for cyclization 
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oiz, ±i4Lfc«fcSiEEi**Si*a)»J6«»a)^-eft< 
iBi»«aa)t^fl!)«*AT*tt***jiiif=iti»r*ci: 



[ft8] • ... 

~CF*CFa- + CFa=CF 

_ I 

0(CF»)tSOaF 

i 

-CF2CF 2 CF2-CF • 
I 

0(CF 2 ) 2 S0 2 F 

i 

-CF ? CF ? CF 8 -CF- SQ 2 n 



O (CF 2 ) 3 J 



reaction which description aboveis done as description below 
with mechanism occurring even whencorx)Iyrrerizing not to be 
only a production step of monomer, due to condition ,there are 
times when it causes chain transfer. As a result, molecular 
weight of copolymer which is acquired not tobe a satisfactory, 
mechanical strength of perfluoro sulfonic acid film decreasing, 
it becomes difficult tomaintain assembly and performance of 
cell of proton-conducting fuel cell whichuses this in long period 
Because such phenomenon is easy to happen extent whose ratio 
of theperfluoro vinyl ether monomer for tetrafluoroethylene is 
many, while keeping mechanical strength, making use ofthe 
monomer of Fonrula (5), there is a limit in making ion 
exchange capacity high. 

[Chemical Formula 8] 



[0008] (c)±IE(4)SC-e**ti4»*K#*tt* 
1 -7 9 6 9KIB«**lTl**«fc3(C, 8/«-7PPX 

)it^>imtmcmnx'&^F so 2 of 2 coFjsii 

0)**»j|t*#<-CtaSc^4:l^*:ja*«ft*. 



[0008] (Q Crosslinked polymer electrolyte which is shown with 
above-mentioned Forrrula (4) can make the ion exchange 
capacity larger than perfluoro sulfonic acid film of Forrrula (3) 
much. But, as stated in Japan Unexamined Patent Publication 
Hei 11 - 7969, because as said perfluoro sulfonic acid filmF 
SO2CF2 COF which isthe same starting material is used for 
production, as description below structureof irride acid group 
only 1 unit includes C F2 of electron withdrawing, acidityof N - 
H is not strong excessively. Because of that, improvement 
effect of electrical conductivity for conventional method there 
is a deficiencythat cannot be made large. 
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[ft 9] 

-S02-CF.-CO-N-SOs-CF»-CO- 



[Chemical Formula 9] 



H 



-SO ! -CF 2 -CO-N-CO-CF ! -SO s - 



H 



[0009] 

i&mw&L*? ttzmmi *%mz. ®&=>*b 



[0 0 10] 

AffCiLT, (1)SCC=Sd*l*(A)feJ:0f(B)®||yiR 
L -cflMt $ / < - 7 p d x van $ ffl t\r n 



[1b 1 o] 



[0009] 

[Problems to be Solved by the Invention] It designates that as f 
or this invention, in addition to fact that the production cost is 
cheap, energy efficiency is high, assembly of cell beingeasy, 
can maintain performance over long period, offers proton- 
conducting fuel cell as theobjective. 

[0010] 

[Means to Solve the Problems] In order to achieve above-menti 
oned objective, proton-conducting fuel cell of this 
inventionhas used perfluoro sulfonic acid membrane which is 
formed with repeat unit of (A) and (B)which is shown in 
Formula (1) as solid polymeric electrolyte. 

[Chemical Formula 10] 



(A) -(CF»CF*)- (1) 

(B) — (CF»CF)- 

I 

0(CF*),SOaH 
C:t, H9SU|ltift0Jtf±(A)/(B)-l; 5-10) 



[ooi 1] *fc. *%W0zfn hy&9£Hn*foa> 



[001 1] In addition, it is desirable to be a crosslinked polymer ele 
ctrolyte which is shown with General Formula (2)formula as 
electrode catalyst coating agent of proton-conducting fuel cell 
of ttes invention. 
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[fell] 



[Chemical Fomula 1 1] 
(2) 



-(X-Nh- 
I 

Y 

(-it, Xtt-COCFaCFaSOs-, - S O a C F * C F j C 0-$7t « 
-.SQ 2 CF2CF ! S0 2 - 1 YttH*fcf42flfi£t±«>AJRJR^-, p U2K±0 
3S$t) 



tactions***. 



[0 0 1 2] 

(B)©«y«LJ|lttT»«lJ«4tlfc/<-7DD^/Hh>H 



2] 

(A) -(CF 2 CF t )- 
CB) -(CFaCF)- 



(1) 



In addition to fact that as for proton-conducting fuel cell of this 
invention, production costis cheap, energy efficiency is high, 
asserrblyof cell being easy, the performance can be maintained 
lengthy. In addition, it is possible electrode catalyst covering 
commodity to lower overvoltagebecause those where number 
of units of C F2 is many are used and, tomake internal 
resistance low. 

[0012] 

[EnixxiirrEnt of Invention] As for proton-conducting fuel cell 
of this invention, solid polymeric electrolyte, is perfluoro 
sulfonic acid rrernbrane which is formedwith repeat unit of (A) 
and (B) which is shown with Formila (1). 

[Chemical Formula 12] 



0<CFa)iS"OiH 



::t', ttysL*tt*a>tb(A)/(B)tt % HttKi. 

5- 1 (XBBHCl&y, #£L<I*2~7, SlCfiF^L 
<l*2. 5~6<T;$GHiZ$>& 0 ><*>&&®m\*Xj£V 

-f^>S*8S(meq/gtt«WIIB) = 1,000/ 
(100 (A) /(B) +328) 

[0 0 13] ttzs ZDAWfQh 
dfcHTI*, B«tt«ttH«i:LT-llftiC(2)T?**tL 



Here, as for ratio (A) /(B) of nurrber of repeat units, there is ge 
nerally arangq of 1 .5 to 10, preferably 2 to 7, fiirtherrnore 
thereisarangpofthepreferably2.5to6. ion exchange 
capacity is displayed with next formila. 

[Mathematical Formila 1] Ion exchange capacity (meq/g dry re 
sin)=l,000/(100 (A)/(B) +328) 

[0013] In addition, regarding proton-conducting fuel cell of this 
invention, it is desirablefor crosslinked polymer electrolyte 
which is shown with General Fomula (2) as electrode catalyst 
coating agent to use. 
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lit^ 3] 



-<X-N)p- 



[Chemical Fonmla 13] 
(2) 



C:t\ Xte-COCF 2 CF 2 SO*-, -SOrCF2CF 3 CO-*fctt 
-SO.CF2CF2S02- ; YI4H*fctt2«ei±0^*JB^; ptt2«±© 



[0 0 14] U. S. P. 4, 329, 435 KEK* 4iTl^4<fc 9fc 

5 7 P P X ?■ U > t ( 6 ) * T*7F £ tl 4 / < — P P P tf - ) b 
x-7^Hiifif***S£U 1 0-3 00/im(Dg$l: 

% 0 PP h 'J :ODIfU>, ^7DD^P tf U> 



[1b14] C F 2 =C FO(C F 2 ) 3 S 0 2 F 



(6) 



±iB(D/t-7PPf-JUX-x;U*g{*li, (5 

a«»aao)x*;u*-jai*a)fii±3!i«tt*i*. *fc«fl> 



[0 0 15] U. S. P. 4. 329, 435 fnititf, (6)iCT^$ 

<x6±E0)/<- , 7PPf-;i/x-f-;i/*ft(*i4, 



[0014] As stated in US Patent 4,329,435 , perfluoro sulfonic aci 
d film which is used with this inventioncopolynErizes perfluoro 
vinyl ether monomer which is shown with tetrafluoroethylene 
and Fonrula (6),the filmfonration after doing, hydrolysis does 
in thickness of 10 to 300 mandisproduced At time of 
copolymerization, it is possible also to add 
chlorotrifluoroethylene , hexafluoropropylene , perfluoroalkyl 
vinyl ether or other third monomer. 

[Chemical Formila 14] C F2 =CFO(C F2)3 SQ2 F (6) 

Because as for' above-mentioned perfluoro vinyl ether monomer, 
CF2 1 unit is manyin comparison with monomer which is 
shown with Formila (5), cyclization reactionat time of 
copolymerization which description above isdone not to 
happen, while mechanical strength is maintained be able to 
actualizethe high ion exchange capacity, you can measure 
irrprovement of energy efficiency of the proton-conducting 
fuel cell. In addition because mechanical strength of film is large, 
asserrbly ofthe cell being easy, maintenance of performance 
which crosses long periodis possible. 

[0015] According to US Patent 4,329,435 , above-mentioned p 
erfluoro vinyl ether monomer which is shown withthe Formila 
(6) is produced by next kind of reaction 
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Ht1 5] 

CF» 
I 

FSOtCFjCFiCOF + CF-CF, 

I 



[Chemical Fomula 15] 
CF, 
I 

FS0 2 (CF 2 ) s OCFCOF 



CFa 

I 

FSOj(CFs)s OCFCOF -» FSOa(CFs)sOCF = CF, 



)Sr-*$ti*^g{*J:y, CF 2 tfl SM<l&i\0)T', p 
SMtLTffl^-S^P K>e2?S«**4S;tili, Kiln* 



[0 0 1 6] *5g!UHCfc^T. (1 )ST-*$tl**M^ 

, ±!B(D/<- 7PP/UU/-h>ifcH<b|5] FS 
0 2 C F 2 C FjCO FXteC I S0 2 CF 2 CF 2 S0 2 C I 
1 -7 9 6 9{Zt&®LZtiT^Z0b®W 



In case of above-mentioned perfluoro vinyl ether monomer, be 
cause CF2 1 unit ismore than monomer which is shown with 
Formula (5), making use of thehexafluoropropylene oxide 
whose cost is cheap, cyclization reaction with vinyl 
conversionstep does not occur. Therefore, as solid polymeric 
electrolyte, it uses perfluoro sulfonic acid film which is shown 
with the Formula (1), production cost can make also proton- 
conducting fuel cell which, low. 

[0016] Regarding to this invention, among copolymer which ar 
e shown with the Formula (1), ion exchange capacity being too 
high, to disperse portion which moldingit is not possible in film 
to ( lower fatty alcohol + water), it is possible to use asthe 
electrode catalyst coating agent. But, crosslinked polymer 
electrolyte which is shown in Formula (2), be able to actualize 
themuchhigh ion exchange capacity, because electrical 
conductivity is raised and overvoltage can be madesmall, it is 
desirable, said crosslinked polymer electrolyte, that as above- 
mentioned perfluoro sulfonic acid membrane fromF SQ2 C F2 
CF2COF ortheaSQ2CF2CF2SQ2awhichissame 
starting material, it is stated in Japan Unexamined Patent 
Publication Hei 1 1 - 7969, is producedwith same method , 
following way. Substitution to polyvalent metal of H atom is 2 
to 30%. 
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1 6 J [Chemical Formula 16] 

FSOiCFzCFzCOF + LiN(SiMej). — -(X-N) D 
C 1 SO.CFsC FaSOsC 1 | 

L i 



-(X-N).-. 
I 

L i 



-(X-N).- 



H 



-(X-N)p- 



[oo 1 7] ±iEa>9g«Kft?s£fti£. umostt 



[ft 1 7] 



-(X-N),- 



[001 7] As for above-mentioned crosslinked polymer electrolyte, 
when it conpares with crosslinked polymer electrolyte ofthe 
Formula (4), as description below because construction of inide 
acid group the2 unit it includes C F2 of electron withdrawing, 
acid strength of N - H to bestrong effect which enlarges 
electrical conductivity is considerable. 

[Chemical Formula 17] 



-SOaCFzCFzCO-N-SOzCFaCFaCO- 

I 



H 



-S0 2 CF z CF 2 CO-N-COCF 2 CF 2 S02- 



H 



-S0 2 CF 2 CF 2 S0 2 -N-S0 2 CF 2 CF 2 S0 2 - 

I 

H 

[0 0 18] *Wmzfa h >&mmmnmi&vmmt [0018] You u« with proton<onductingfuelcell of this inventi 
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&&FS0 2 CF 2 CF 2 COFIi, TfE0HN-f;h.JWD£;£ 



U. S. P. 4. 329. 435 l=I5K©^jS 
[-lb 1 8] 

CjH 5 S N a +C F 2 C F 2 +(C H 3 0) 2 CO 
J 

C2H5S C F2C F2C O2C H3 

1 C I 2 



on, F SQ2 C F2 C F2 CDF which is a cornnm starting 
materialof solid polymeric electrolyte and electrode catalyst 
coating agent is produced with method of thebelow-mentioned 
any. 

It stated in US Patent 4,329,435 method 
[Chemical Formula 18] 

Q HsSNa + C F2 C F2 + (CH3 0)2CO 



C2H5SCF2CF2C02CH3 
Q2 



/Ho O 



H 



5 /POC I 3 



C I SCF2CF2CO2CH3 

I C I 2 

C I S0 2 CF 2 C F2CO2CH3 

1 N a O 

N a S 0 3 C F 2 C F 2 C0 2 N a 

1 PCI 

C I S 0 2 C F 2 C F 2 COC I 

1 N a F 



/ s u I forano 



FS0 2 CF 2 CF 2 COF 



[00 19] 
[1b 1 9] 

S0 2 Q 2 + C F 2 C F 2 + MCN 

i 

QS0 2 C F 2 C F 2 CN 



1 



0 4 or H 3 P 0 4 



H 2 S 



QS0 2 C F 2 C F 2 C0 2 H 

1 S F, 



aSCF2CF2CQ2CH3 

Q2/H20 

CISO2CF2CF2OO2CH3 
NaOH 

NaS03CF2CF2CQ2Na 

PC15/POQ3 

ClSQ2CF2CF2COa 

NaF/sulforane 

FSQ2CF2CF2COF 

[0019] 

[Chemical Formia 19] 

SQ2Q2 + CF2CF2 + MCN 

QSO2CF2CF2CN 

H2SO orH3PO* 

QSQ2CF2CF2 0Q2H 
SF4/MF 
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/M F 



FS0 2 CF 2 C F 2 COF 

[0 0 2 0] 
Ht2 0] 

AS0 2 M + CF 2 CF 2 + D 2 CO 
J 

AS0 2 C F 2 C F 2 COD 

H S 0 3 C F 2 C F 2 C0 2 H 

1 S F 4 

FS0 2 CF 2 CF 2 COF 
(CCT'AteOM, R, NR 2 £fd4NH 2 , RI4C1 ~ 

Mtttte^Ri:. Di4/\py>*fc«oR) 

7DO*M,*>BBtt, U.S. P. 4, 329. 434 (zfE@c£*lT 
L>4 £313, f h77PPlf U>t (7) ST?^*tL 

Ht2 1] 

C F 2 =C FO(C F 2 ) 3 S0 2 R (7) 
tZZV. rtttTWEtBC) 
[00 2 1 ] 

[SUM] Xfc#*«fc < fct;£ttfl*»u *«w*k 

f=BL<IMB1-44«, *aEa>ttHI4C*iS>fcRSS*i 

<#%0M >U.S.P.4,329,435 (Dgjg^ 1 (=«£l\ FS 
0 2 CF 2 CF z COFj^Lf: 0 ZOikGb*. U. S. P 



FS02 CF2 CF2 COF 
(Here as for Q as for halogen ,M alkali metal ion ) 

[0020] 

[Chemical Formula 20] 

ASO2M + CF2CF2 + D2CO 



ASQ2CF2CF2COD 

After alkali hydrolysis, acidadditio 

n 

HS03CF2CF2CQ2H 
SF4 

FSQ2CF2CF2COF 

(Here as for A as for OM ,R,N R2 or NH2 ,R alkyl group of CI 
to C5 or ' ~ ' 

As for allyl group M same as description above, as for D haloge 
norOR) 

Furthermore, also it is possible with this invention, perfluoro su 
lfonic acid film which youuse as solid polymeric electrolyte, as 
stated in US Patent 4,329,434 , to copolymerize fluorination 
vinyl etherwhich is shown with tetrafluoroethylene and 
Formula (7), film formation after doing,the hydrolysis to do 
and to produce. 

[Chemical Formula 21] 

CF2=CFO(CF2)3SQ2R (7) 

(Here, as for R description above same) 

[0021] 

[Working Example(s)] Reference Example and Working Exam 
pie are shown next, this invention is explainediurthermore in 
detail, but range of this invention is not something whichis 
limited in these. 

<Reference Example 1 > In accordance with Working Example 
1 of US Patent 4,329,435 , F SQ2 C F2 C F2 COF was 
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.4.329,435 flggjgffl 2 \Z&1\ P P :/p tf b > 

tS-V't K£KJfc*ttT, FS0 2 (C F 2 ) 3 OC F (C F 
3)COF^f: B SI", U. S. P. 4. 329, 435 (DSJ6«3IC 

?P P tf-;UX-iP/Htig{* : FS0 2 (CF 2 ) 3 OCF = 
CF 2 ^^fco 



[0 0 2 2] <##ffl2>##«1-C£fiELfcFS0 2 ( 
CF 2 )" 3 OC F = C F 2 U. S. P. 4, 329, 435 tiDSElEffi 
4tH»6»a(:j:y, *£»a£U ttJttLTiBtt 
I£7>^-^A- Sait7X*+ h U ^ AO) U K7^XM 
K. ?Ut*J£LT/<-;7PP:f2*>»7>*-^A£ 

0° CCD£ttTT\ T>5 7 : &ax*u>fc#tt£*l* 
fco *#b4lfc*S£t*£, If $ 1 0 0/imd)I»jS 

1. 2 (me q/g"KJftfflBI><D/<-7DPX^*>BH 



synthesized This compound, in accordance with Working 
Exanple 2 of US Patent 4,329,435 , reacting withthe 
hexafluoropropyiene oxide, it acquired F SQ2 (C 
F2)30CF(CF3)OOF. Furtherrrore, following to Working 
Exanple 3 of US Patent 4,329,435 , thermal decomposition it 
did the said conpound on sodium carbonate, acquired perfluoro 
vinyl ether monomer :F SQ2 (C F2)30CF=C F2. 

[0022] <Reference Example 2> It designated water as solvent F 
S02 (CF2)30CF=CF2 which is synthesizedwith Reference 
Exanple 1, with Working Example 4 and same method of US 
Patent 4,329,435 , as the catalyst under condition of pressure 5 
atmosphere , polymerization temperature 40 °C of 
tetrafluoroethylene, it copolymerized withthe 
tetrafluoroethylene making use of perfluoro octanoic acid 
ammonium as redox catalyst , emulsifier of ammonium 
persulfate - sodiumhydrogen sulfite, in filmof thickness 
1 00 m formulation after doing, hydrolysisdoing copolymer 
which is acquired, with alkali, ion exchange capacity 
acquiredthe perfluoro sulfonic acid filmof 1 .2(meq/g dry resin). 



[0 0 2 3] <##0!|3>##0iJ1 T-^bftfc FSO 

2 cf 2 cf 2 cof?, »bmm 1 -7 oeo&mmmi 

1 J * ^ A tf X ( h 1 ) * ¥ ) U v V )l ) 7 £ K t BL JK £ 1* M # 



[0024] <Kjt«i>4oaft%(Daftj!4aaft* 

<DMltA<2 : i ift4«k3KBanU (c^tft 

-h±(=4*Lfc«. 10 0° C-ettJiLTUMIS/- h 

i$T-Hg!f::LTI*£*, 150° C, ES50kg/c 

B*4OO5^P>0)*-7|C>^DXS % *'Jf h 
57PPi^U>(D»tia(Z»aL*:{ft, 3 4 0° C *C 

of:t:^, 1. 0 A/cm2 ©■3MSSfcfcV*T\ 



[0023] <Reference Example 3> It designated tetrahydrofuran a 
s solvent F SQ2 C F2 C F2 CDF which is acquired withthe 
Reference Exanple 1, with Working Exanple 1 and sane 
method of Japan Unexamined Patent Publication Hei 11 - 
7969, reacted with the lithium bis (trimethylsilyl) amide and 
acquired polymeric electrolyte. It changed this polymeric 
electrolyte into H form with sulfuric acid, rurtherrnorereacted 
with magnesium acetate, it acquired crosslinked polymer 
electrolyte where hydrogen atomofapproximately 10 % of 
inide acid group is substituted to magnesium atom 

[0024] <Working Example 1> In platinum catalyst-bearing carb 
on of 40 weight %, 5 weight % ethanol solution of crosslinked 
polymer electrolyte which is acquiredwith Reference Exanple 3, 
in order for weight ratio of platinum catalyst and crosslinked 
polymer electrolyte tobecome 2: 1 , it added, dispersed to 
uniform and rranufacturedthe paste. After applying this paste 
on sheet of poly tetrafluoroethylene making use of thescreen 
of 200 mesh, drying with 100 °C, it acquired catalyst sheet. It 
faced and adjusted catalyst layer of 2 catalyst sheet, hot press 
after doingpeeling poly tetrafluoroethylene sheet of both 
surfaces with scissors and 1 50 °C , pressure 50 kg/cm2 withthe 
hydrochloric acid with perfluoro sulfonic acid film which at that 
time is acquired with Reference Exanple 2as H form, it 
produced film electrode joint. On one hand, after soaking 
carbon cloth of thickness 400 micron, in dispersion of the poly 
tetrafluoroethylene, sintering catalyst 
layer support was produced When it laminated these film 
electrode joint and catalyst layer support, installed in fuel cell 
unit cell test apparatus,in fuel in hydrogen gas and oxidant it 



1 STA's Paterra(tm), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.15 



JP 00268834A Machine Translation 



[002 5] <£Jfitt2>*a£fttt£HSLT % 

x % HCfttt-c*«b;uBfflliSfiofci:C5, 1.0 a 
/cm2 oassassi-fcL^T, -b;uaj*aEiio. 6 5 



[00 2 6] <tt«fi» 1 >SSS^J1 iZfcl^T, /^-7P 
PX^*>ttlBi:LT, >f^->3E»SfiA<0. 9 1 (m o 
q/gSMi)t. g*A<1 7 5/im0^7-f^>JSl( 

DuPonttt»)Sffli\ m&mnttmitoiitomz 

Si8Kl:»»itt8iSSffll^, HttftiH! JURIS £ 

frofc£C5, 1. 0 A/c m2 O^TiffigKfcl^T 
, -bJtai*£EttO. 45Vt'fcofc 0 

[00 2 7] 

0)«lifi*<2*tt<DCF 2 S*-r*fc«>, 4 5KB«>KftS 
iBBE*Tlfl*l»B«»tSS«<r4Ja**«* 



did unit cell test of characteristics with the arrbient pressure , 
cell terrperature 70 °C making use of air, cell output voltage 
was 0.71V in degreeof current honey of 1.0 A/cm2 . 

[0025] <Working Exarrple 2> Adjusting copolymerization con 
dition, you obtained copolymer where ion exchange capacity is 
high incorrparison with Reference Example 2 dispersed to 
mixed solvent of ( isopropyl alcohol + water). This using in 
place of ethanol solution of crosslinked polymer electrolyte, it 
operated in sameway as Working Exarrple 1 , produced 
catalyst sheet. Making use of this catalyst sheet, when it 
assembled test cell in same wayas Working Exarrple 1, 
appraised unit cell with same condition, cell output voltage was 
the0.65V in current density of 1.0 A/crr2 . 

[0026] <Corrparative Exarrple 1> In Working Exarrple 1, as 
perfluoro sulfonic acid film, ion exchange capacity being 0. 
91(meq/gdryresin), thiclaiessmakinguseofNafionfilm 
(DaPont supplied) of 175 m, in place of crosslinked polymer 
electrolyte, whensimilar unit cell appraisal was done making use 
of solution whichdisperses Nation polymer to ( isopropyl 
alcohol + water) nixed solvent, cell output voltage was 0.45V 
in thecurrent density of 1.0 A/crri2 . 

[0027] 

[Effects of the Invention] Proton-conducting fuel cell of this in 
vention in order perfluoro sulfonic acid film which takes 
specificvalue, number of units of C F2 of side chain 3 to use, as 
solid polymeric electrolytethe production cost to be cheap in 
addition to fact that energy efficiency is high,the assembly of 
cell being easy, long-term maintenance can do performance. In 
addition, as for crosslinked polymer electrolyte which it uses as 
electrode catalyst coating agent, because thestructure of irride 
acid has C F2 of 2 unit, acid strength of irride acidis strong, 
overvoltage is lowered and effect which makes internal 
electrical resistancelow is large. 
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F I 


r-73-r(0#) 


HO 1M 


8/02 




HO 1M 


8/02 P 4 F 0 7 1 


CO 8 J 


5/22 


CEW 


CO 8 J 


5/22 CEW 4 J 002 


CO 8L 


71/00 




C 0 8 L 71/00 5 G 3 0 1 


HO 1 B 


1/06 




HO IB 


1/06 A 5 H 0 2 6 


HO 1M 


8/10 




HO 1M 


8/10 










§g#^0)R2 OL (491) 




1-67050 


(71)fflHA 


599034158 












(22)ffl«a 




^11^3^120(1999.3. 12) 




W^/lim«STe«I^K«TBTllS33- 107 










*t 








(72) mm 












»^iii»«sma?KfiT»iriiS33-io7 


















(74)ftSA 


100105371 























(54) [*9!®«fH ^nh>e»ffi)Ri»«» 



(57) [£jft] 

-SO s CFjCF2CO-N 



F 2 ) 3 S0 3 Hi:V^$ji£&-X A--7on^;l/*yi 
Hfcl] 

SOaCFiCFaCO- 



-SOiCFjCF.CO-N-COCF.CF.SO.- 
I 

H 



-SOaCFsCF.SO. 



-N- 
I 

H 



SOaCFsCFaSOi — 



:( 2) 000- 



2 688 3 4 (P200 0-26JL8 



&(A)H£V(B)nnr&L&®.TmfSL2tltcrt-7v 

(A) -<CF 2 CF 2 )- (1) 

(B) — (CFaCF) — 



0(CF 2 )sS0 3 H 



(rri?, mi&LMtiL&<DStMA)/(B) = l. 5-10) 

[ ii^ii 2 1 mmmmmK 2)«r* &«9fl$Mtffi 

£ ill. asSWMHF & If 1 KttWTn h y [ it 2 ] 

- " -(X-N)p- (2) 

I 

Y 

(r^-e, Xtt-COCF2CF 2 S02-, -S02CFzCF2CO-^^tl* 
-SO2CF2CF2SO2- ; YttH4fctt2fa&±©£JRjB(*- ; P (12£Jl±o 



t0002] 
Hfc3] 



[000 1] 



-(CFjCF s )i-(CF 2 CF).- 



(3) 



CF, 



(OCF»CF),0(CF»)»SO S H 



(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID POL 
YMER FUEL CELL'Jounal of Power Souces, 29(1990)239- 
250 

(b) EUROPIAN PATENT SPECIFICATION 0289869 Bl 

[ o o o 3 ] to h >mwtmmm<7>m&3Mt& 



<T&. 6 tot IX. ftffi¥l i- 

[•ffc4] 



!(3) 000-268834 (P2000-26JL8 



(2-N)»- 
I 

Y 



(4) 



(r:-c, zit-cocF.so.-^ytii-so.cFjCO- 



[00 04] LfcUfirtffc, ZtihwmmiMra.(r> 

V t ( 5 )*T*S<ift^'- 7 on tr^x-T^W*** 

CF2CI 
I 

FSOzCFzCOF + CF-CFj 



L 



Ut5] CF 2 = CFO(CF 2 ) 2 S0 2 F (5) 
[0005] U.S.P.4,358,412T'^?nT^S J: 0 
±ie(5)^*tt(*{i:, nxh^^oD^y^ 

Hfc6] 

CFtCl 



FSOafCF^sOCFCOF 



CF2CI 



FS0 2 (CF 2 )*OCFCOF 

[0006] .KDRJfcdfcWC. 3* hOgO^-t7 
oo7oeuy*W F£ffiffl-f6fc. Witf, U.S. 
P. 3. 560,568, U.S.P.4.329.435»fc:IBR**lT^ftJ:d 

CFs 



FSO»(CF 2 )jOCF = CF a 
[ft 7] 

CFj 



FSO2CF1COF + CF — CF2 



L 



CF» 
I 

FSOstCFshOCFCOF 



FSOi(CFj)tOCFCOF 



CF: 

I 

r (CF.)iOCF 



"—SO: 



!(4) 000-268834 (P2000-26JL8 



(00 07 J (b)U.S.P.3.560.568 KieaSftT^SJ: 

x: ®mm?®zi-zttfbh. f^s, ®t>ix& 

-CF.CF. • + CF* 



®mfflm.mn±w&*&x*tfmz%miztmth 

Z t tfBHLl&th. Z ? LfcSfttt, rhy 7ooxf 
V yizftth'*- y n a t*^-;ux - f7Migtt0)#]£ 

ttt, BMW**-. 
HC8J 



= CF 



OCCFOzSOaF 



~CF2CF2CF«-CF • 



0(CF,),SO s F 



A 



~CF a CF t CF,-CF-S0 8 n 
I 

O (CF,)* J 



+ F 



[0008] (c)±£(4)*^sftsgs«s4mtjw 

l-7 9 6 9fcE«3*VO*S.J:3fc, »<-7nnx 
Vl^^KffitlSItKS-CAiFSOjCF, COF» 



Ht9] 



SOz-CFs-CO-N-SO.-CFi-CO- 



H 



SOs-CF 2 -CO-N-CO-CF*-SO»- 
I 

H 



[0009] 

iSSSPMSr&tt-f I Z t £ § ft t f £ . 
[00 10] 



t, xmnrnhymimmmMi. mm*** 

imxWl&ZlxW-yvazivfryffl&tR^X^ 
h. 

UtlO] 



:(5) 000-268834 (P2000-26JL8 



(A) -(CF.CF,)- (1) 

(B) — (CFaCF)- 

I 

0(CF»)iSO,H 
(w^T, »5SL¥{a*roJttt(A)/(B)=l. 5~10) 

[ooii] ±tc. d h y&mmmmm<o ^mmnx-$> hzttrnti^. 



-<X-N), 

I 

Y 



Hfcl l] 



(2) 



(--t Xfi-COCF,CF a S0 2 -, -SO a CF 8 CF s CO-$fc|j: 



(1) 



tt*JMIBNHfrC&&. m&fittKiftlUteCF, 
[00 1 2 J 

(A) -(CFiCF*)- 
CB) -(CFaCF)- 

I 



Ml 2] 



5-1 0*>«HK*9. ff*L<tt2~7. ®dff*L 
<U2. 5-6*)KBfc:J>S. -fjj-^JftSHi^xt-p 

[Si M*>£8i$fi(me q/g$&*gffll|g) =1.000/ 
-(X-N)p- 

I 

Y 



0(CFa) 5 S0,H 

(100(A)/(B)+328) 
[0013] tti 



iza^xu. mmmmmttx-m^(2)X'7ik^h 

HU3J 

(2) 



(--^ XJi-COCFzCF 2 SO:-, -S0 2 CF 2 CF 2 CO-£fctt 
-SOjCFjCF.SO.- ; YttH*fci4 2fl5W±(D^MM^; pl*2£U:W 



[0014] U.S.P.4,329,435 fclSSSflT^S J: 0 
h> 7 7 DDIf U > t ( 6 ) SKT'jpS fl£ A- 7 DO t'X 

/UX-r/Hilft££fi£U 1 0-3 0 0um<T)W $ 

t. 7DDMj7DDXf-U-y, ^•t7DD7'oeL' 



[-ftl 4 ] CF 2 = CFO(CF 2 ) 3 S0 2 F (6) 
Ztl&%.&fr£*)hCF2tfl$mwX\ muc 



!(6) 000-268834 (P2000-26JL8 



I 

FSO.CFjCF.COF + CF-CF: 



l: 



(00 1 5] U.S. P. 4, 329, 435 izXtHi. (6)5^T*$ 
ti £> <- 7 d n t'-;px - f-yU#ftft<4 . <Jw J: 

Hfcl5] 

CF, 
I 

-» FSOa(CF a ).OCFCOF 



CF: 



FS02(CF 2 ) 3 0CFC0F — FS0 2 (CFs)iOCF = CF; 



(5)5ST^$*U#S#J:'h CF 2 #i#<a#v*z> 
T . (\mX'^tihrt-7nuX)\s-fcvm&* . Eft 

mm^xhi}<f&<x'^i. 

[0016] *»^Kt$V^T. (1 

»*t<flaMllftR7^3-;H-*)lc»»L, «@fj4^ 
FSOiCFzCFzCOF +Li 

C 1 SOiCFzCFaSO.C 1 



tt . Jtteio^ n-- 7 o d y rib t m t mix-& h F 

S0 2 CF 2 CF 2 COFXiiC 1 S0 2 CF 2 CF 2 S0 2 
C 1 #BB¥l 1 - 7 96 9tiEOS^T^S<0k 

<7)£ff&Jg^<7>B8Sli 2~3 0%T'*S. 

N(SiMe,) 2 - -(X-N)p- 

I 



(X-N)p- 
I 

L i 



(X-N) 0 - 

I 

H 



L i 



-(X-N)p- 
I 

Y 



tool?] m<r>%mm=?-nMmt. u )5S*>3b» 

OfliajWP*! ltitf>C F 2 £ 2*tt«rt:ft. N - H 



-(X-N),- 



HC17] 



1(7) 000-268834 (P2000-26JL8 



-S0 2 CF 2 CF 2 CO-N-S0 2 CF 2 CF 2 CO 



H 



-S0 2 CF 2 CF 2 CO-N-COCF 2 CF 2 S0 2 - 



H 



- S0 2 CF 2 CF 2 S0 2 -N-S0 2 CF 2 CF 2 S0 2 - 

I 

H 

[0018] *%bjicd?v h y&mimmmmx'm-f &?wmztih. 
®#mft?n,Mntmmfmmgm(?>&m<r)iM®? <du.s.p.4, 329,435 iztimco-xm 

&|>FS0 2 CF 2 CF 2 COFfi. Tii^-ftlpCOH tftl8] 

C 2 H 6 SNa + CF 2 CF 2 + (CH 3 0) 2 CO 
1 

C2 H5 SCF2CF2CO2CH3 

i C 1 2 

C 1 SCF 2 CF 2 C0 2 CH 3 

1 C 1 2 /H, O 

C 1 S0 2 CF 2 CF 2 C0 2 CH 3 

I NaOH 
NaS0 3 CF 2 CF 2 C0 2 Na 

1 PC 1 5 /POC 1 3 

C 1 S0 2 CF 2 CF 2 COC 1 

i NaF/s u 1 f o r a n e 

FS0 2 CF 2 CF 2 COF 
[00 19] Hfcl9] 
© S0 2 Q 2 + CF 2 CF 2 + MCN 

1 

QS0 2 CF 2 CF 2 CN 

1 H 2 S0 4 or H3PO4 

QS0 2 CF 2 CF 2 C0 2 H 

1 SF 4 /MF 

FS0 2 CF 2 CF 2 COF 

Ut20) 

[00203 

<3> AS0 2 M + CF 2 CF 2 +D 2 CO 

1 

AS0 2 CF 2 CF 2 COD 



:(8) 000-268834 (P2000-26JL8 



HS0 3 CF 2 CF 2 C0 2 H 

1 SF, 
FS0 2 CF 2 CF 2 COF 
(^^T'AiiOM. R, NR 2 ^fdiNH 2 , R{±C1 ~C5 WTfr^&ttM 



7oax;P*yi?^(i, U.S. P. 4. 329,434 £121!;* *VC 
U&J^fc, fh77DDXfl/yi ( 7) jtr^ii 

Ht2 1 ] 

CF 2 =CFO(CF 2 ) 3 S0 2 R . (7) 

[0021] 

immn mzmmnxx/mmm^t. *%mm 

<##01J1>U.S.P.4, 329,435 ^HWI 1K?£V\ FS 
0 2 CF 2 CF 2 C0F£-&J£U:. ZCDit^Z . U.S. 
P.4, 329,435 cOH;tfc0aj2«£V\ ^■^ODTotfl' 
's**V4 VtRlBZitX, FS0 2 (CF 2 ) 3 OCF(C 
F 3 )C0F^|it. Rfc. U.S. P. 4,329. 435 

-7Dnt-;H-f;Hl*: FS0 2 (CF 2 ) 3 OC 
F=CF 2 S:^. 

[ 0 0 2 2 J <*#0»2>IMHH1 T^jSLfcF S O 
2 (CF 2 ) 3 OCF=CF 2 U.S.P. 4, 329,435 Ojgjfc 
«4tR*'5r*ffit:J:0. *£«KkU &4&k LT3§ 

4 0' C0*#Tt\ fb77DDXf^i:M^ 

ttfc. HWcSi^t WS10 0/im<o»Kfljt 
TlUAVXHafcttmLX. -ftfy^SSSi: 
* { 1 . 2 (me q/g£«lM8§)Wt-7aQX/l'*y» 

C0023] <##0I| 3 >##0IJ 1 T1# *>ft.7t F S O 
2 CF 2 CF 2 COF£, WHPFl 1 - 7 9 6 9 cO^ilCT 

sMHPww^fifc. z (m^T'sm'S. mm- h 

[0024] <nt6efj i > 4 on&xn&mmmi] 
-x>iz, mmsxishtitimmftTW&sivsm 

?>ma.ittf2 : i tKiXoizmat. m-iz^^-t 



-h±fc|«|lLfclfc, 10 0' CT'^LTWS^-h 

co^{c##M2 Tl#A>ii^N-- 7 ddx/U* y^&ta 
»THSfcLTI4$*. 15 0* C, E7j5 0kg/c 

fl'^- hfrftWlT. IIHHf|(£fl«U:. - 
75\ ff£4 0OS?D^--Ky;DXj, tKUtF 
57naxf UVOftiSSKfcSSLfcft. 340*Ct 

fflwt. »E. ^M&J&IO' CT*-fe/M*tttMI*ff 
^fckd^ 1. 0 A/cm! *>*8IHBKfc:*SHT. 
Hr/HiJ^mE«±0. 7 1Vt*-)it, 
[0025] <gQ|ffl 2 > AS^^^HS LT , ## 

7-d tf*T*3 -;H-*) OflgjggKctttt Lfc. Ztl 

T, WIWlklBWRfcllfrU JttflU'-FSfaiU:. 

o A/cm* avaNnttz&tYr. -fe/na^wEtt 

0. 6 5VT*S>r»t. 

[0026] <mm 1 >HSS0IJ 1 fcfcwc . A- 7D 
D7.;P*yi?li: LT „ >f :ty£8&£S* { 0 . 9 1 (m 
e q/g«*|«ffi)"C, W-Kifil 7 5xtmO-7-7 -f ^-y 
KDuPonttti) 5rfflV\ &fftff4H 1 ttjffJtOft*> 
Ot. 7^7 -f ^yM-&*$-(W y7*nt/ur;U3-;n- 

fffliiff-jfcti*, l. 0 A/cm* ofESSH&Kfc: 
fcV^T, -fe^iMjUBEttO. 4 5VTJi-)fc. 
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*^c07'a h yg^fflfili. Ill 
»CFj ^*fi3B*« 3lUo ftJ&Ofc & t 7 n 

SSjh^x h# { £<x*/l^-#|i£#iSoi: s -b^coffl^ 

fig^MS^Jk LTffl^*astt»4HF«IHiWi. >f 5 h' 
KofitjS^'2m{a^C FiS-iTf 'f S FKOB 

3SS*%<, 5iSE$:T(fl*|gBmmjaei:^ffi<tSS!)m 
* { 7^^^. 
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